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3. Fuel staging
Concept
Fuel staging
Reduction zone Burnout zone
Secondary air
λ < 1 λ > 1
Primary air
Primary 
fuel
Primary zone
λ > 1
Secondary fuel
C
o
n
c
e
n
tr
a
ti
o
n
 o
f 
n
it
ro
g
e
n
 o
x
id
e
s
100
200
300
400
500
Reference: 8Joos F., 2006 
Folie 11
© Fraunhofer UMSICHT 
4. Experimental setup
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4. Experimental setup
Pilot plant
Dosing unit for gaseous secondary fuel
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4. Experimental setup
System design
Reference: 9 R. Salzmann, 2001
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 Emission measurement
 CO, NO, NO2, HCl, SO2
 NH3, CO2, H2O
 O2
 CnHm
 Dust (VDI 2066)
 Process parameter
 Temperature
 Pressure
 Performance
 Volume flow
4. Experimental setup
Measurement technology and process monitoring
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Ø PRPK = 84.3 kW; Ø TFurnace= 983 °C; N-content = 4.38 %
5. Results
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6. Summary and outlook
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Fluidic optimization
Detailed study of low-load operation
Variation of the primary and secondary fuel
Database for fuel staging model
Transfer of the plant in demonstration phase
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